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IN three papers dealing with the anatomy of Fern-leaves x the contrast
between the' marginal' and ' extra-marginal' types of pinna-supply from

the vascular system of the rachis has been emphasized. The contrast is not
perfectly sharp and well defined—in one or two Ferns it is difficult to decide
whether the type of pinna-supply is marginal or extra-marginal, for some
forms of the extra-marginal type come very close to the marginal. But on
the whole it can be said that the same type appears in the species of
a genus; that the marginal type is found among the more primitive Ferns
in the evolutionary scale and among the most advanced genera; that the
extra-marginal type occurs in those Ferns which stand midway in the system
of classification and in some advanced forms.

Since the list summarizing the results of investigation up to 1914s was
published, many Fern-leaves have been examined. The accompanying
table shows the full number of species and includes those already mentioned.
Every available genus containing members with pinnate leaves has been
investigated. For several critical genera additional species have been
studied. The list summarizes the result of the examination of 90 genera
and 230 species of Ferns. Fifty-one genera with ia6 species have the
marginal type of pinna-supply ; 46 genera with 94 species have the extra-
marginal type. The overlap in the numbers of genera is due to the
occurrence of both types of pinna-supply in certain genera, viz. Balantium,
Leptochilus, MicroUpia, Odontosoria, Coniogramme, Notholaena, and
Onychium.

The width of the field which I have been able to cover is due to the
kindness of the Regius Keeper of the Royal Botanic Garden, Edinburgh,

1 The Structure and Affinities of Ptrantma and Diacaipe, Ann. of Bot, vol. xrvi, pp. 345-68 ;
The Pinna-trace in ,the Ferni, Trani. Roy. Soc. Edin., vol. 1, pp. 349-78; On the Le»f-troce in
some Pinnate Leaves, ibid., vol. lii, pp. 1-36.

• Trans. Roy. Soc. Edin., vol. 1, pp. 349-78.

[AnnaU of Botany, Vol. XXXIL No. CXIVL April, igiS.]
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who has given me free access to the rich collections under his charge. To
him and to Professor F. 0. Bower, F.R.S., who kindly supplied me with
material of several important species, I desire to express my thanks.

In the present list I have been able to group the forms of pinna-supply
under two heads. In my last paperx I was unable definitely to state that
there are only the two types. These two types of pinna-supply differ only in
regard to their derivation from the adaxial portion of the leaf-trace ; if the
portion (or all) of the pinna-trace derived from the adaxial portion of the

F I G . I . DiogTam3 showing the
development of the extra-marginal type
of pinna-supply in Dryopttris vivipara
(Raddi), C. Chr.

FIG. I. Diagrams to illustrate the
development of the marginal type of
pinna-supply in Pttrit umhtvsa, R. Br.

leaf-trace comes from the back of a hook, we have the ' extra-marginal'
type* (Fig. i ) ; if it comes directly from the margin (i.e. if the adaxial
margin of the leaf-trace is given off), we have the ' marginal' type3 (Fig. 2).
In either type we may have a portion of the pinna-trace derived from the
abaxial side of the leaf-trace. This, a local phenomenon, usually appearing
where the pinnae are large, seemed to be the basis of a potential third type

1 Trans. Roy. Soc Edin., vol. lii, pp. 1-36.
• Ibid., p. 351.

1 Arm. of Bot., vol. xxvi, p. 350.



some Notes on the Leaf-trace in ifie Ferns. 235

of pinna-supply (to which I have referred as the 'combination-type').1

There is a combination sometimes of an ' extra-marginal' supply with
a ' reinforcement' (Fig. 3); sometimes of a ' marginal' supply with
a ' reinforcement' (Fig. 4).

These arrangements appear most prominently among the Cyatheaceae,
Aspidieae, and Pterideae. Further investigation of the members of the

FIG. 3. Diagrams showing the
extra-marginal type of pinna-supply,
with a ' reinforcement' derived from the
abaxial curve of the leaf-trace, i3
Cibotium barometi (L.), J. Sm.

FlG. 4. Diagrams illustrating the
marginal type of pinna-supply, with a
' reinforcement' derived from the abaxial
curve of the leaf-trace, in Loruhitis
pubtscens, Willd.

Pterideae, especially of the genera HypoUpis, Paesia, and Pteris, has shown
that the appearance of the ' reinforcements ' is partly dependent on the size
of the leaf. For in Pteris decurrens, Pr., the marginal supply of the pinnae
occurs alone in a fairly small leaf, while the marginal supply is reinforced
in a leaf with large pinnae. In the genus Paesia, P. viscosa, St. Hil., has
the marginal supply alone; P. scaberula (A. Rich.), Kuhn, possesses a

Trans. Roy. Soc Edin., vol. lii, pp. 12, 14 (cf. ibid., vol. 1, p. 353).
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reinforcement in addition to the marginal supply. In Hypolepis distans
(Col.), Hk., the marginal supply appears alone; in H. repens (L.), Pr.,
and H. tenuifolia (Forst.), Bernh., the marginal supply is reinforced.

The example of Pleris decurrens confirms what has been found in
species of the genera Dryopleris} Polypodium? and Polystichum? namely,
that a ' reinforcement' appears in the pinna-trace where large pinnae are
present (Fig. 5). There has been no doubt of the interdependence of the
presence of large pinnae and of the appearance of the reinforcement in
connexion with leaf-traces composed of several separate vascular strands.

FlC. 5. Diagrams illustrating the extra-marginal type of pinna-supply, with a ' reinforcement'
derived from the abaxial curve of the leaf-trace, in Dfyopteris grandis (Pr.), C. Chr.

This has already been shown in Polypodinm decurrens, Raddi,4 and Poly'
stichum adiantiforme (Forst.), J. Sm.fl We may now add that, even where
the leaf-trace is undivided below the first pinnae, the 'reinforcement' of the
part of the pinna-trace derived from the adaxial portion of the leaf-trace is
connected with the size of the pinnae.

The occurrence of a ' reinforcement' is not to be regarded as helping
to constitute a third type of pinna-supply. The two types of pinna-supply
already described are fundamentally contrastive; either type may (usually
where large pinnae appear) be reinforced from the abaxial portion of the

1 Trans. Roy. Soc. Edin., vol. lii, p. 11. ' Ibid., p. 7. » Ibid., p. 10.
4 Ibid., p p . ^ , 12. » Ibid., p. 10.
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leaf-trace from which it departs. In the list on pp. 242-5 the species in
which ' reinforcements ' have been found are marked with an asterisk.

The nomenclature used in the list is that adopted by Christensen in
the ' Index Filicum '. It has already been stated l that, with a few excep-
tions, the same type of pinna-supply is found in the species of a genus,
recognized as such in the ' Index Filicum'. Compared with the total
number of species named in the ' Index Filicum' (5,940), the number I have
examined (220) is very small indeed. But it may be pointed out that
members of practically every genus with pinnate-leaved species have been
examined. The exceptions among the species in my list are found in seven
genera. They would be very much more numerous if other systems of
nomenclature (e. g. that given in Hooker and Baker's ' Synopsis Filicum')
were adopted. Christensen points out in his preface to the ' Index Filicum'
that where possible he has adopted the nomenclature of a monographer of
a genus. Such a plan has disadvantages as well as very great advantages.
For the standards of specific distinction (or even of generic rank) adopted
by the monographer of one genus may be, and most frequently are, very
different from those of monographers of other genera. It is significant that
the greatest degree of agreement between the arrangement of species in the
' Index Filicum ' and that based on the constancy of occurrence of the same
type of pinna-supply within a genus is found in the genera Dryopteris,
Polystichum, and Aspidium, of which Christensen has himself made a special
study. Further, it has been found that frequently where plants placed
under certain well-known genera like Polypodium or Polystichum have
a method of pinna-supply different from that prevalent throughout the
genus under which they are placed (e. g. in Hooker and Baker's ' Synopsis
Filicum'), they are to be found in the ' Index Filicum' under separate
generic names, often in genera with only a few species. For example, the
species Phanerophlebia juglandifolia (H. B. Willd.), J. Sm.', placed under
Polypodium in Hooker and Baker's '.Synopsis Filicum', has the extra-
marginal type of pinna-supply ; in the species of the genus Polypodium
recognized in the ' Index Filicum' and enumerated above, the marginal
type of pinna-supply prevails. Polystichum viscidulutn, C. Chr., has the
marginal type of pinna-supply ; the extra-marginal type of pinna-supply
is found throughout the species of Polystichum I have examined; in the
Addenda of the ' Index Filicum ' Christensen adopts Maxon's name and
puts this species in the genus Adenoderris.

Turning now to the rule of constancy of type of pinna-supply, within
a genus of Ferns in the ' Index Filicum ', we find the exceptions* in

Balantium stramineum (Labill.), Diels.
Leptochilus tricuspis (Hk.), C. Chr.

1 Tram. Roy. Soc. Edin., vol. lii, p. 15.
1 Judging the condition for the genus from that shown by the majority of species examined.
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Microlepia hirsuta (J. Sin.), Pr.
Odontosoria aculeata (L.), J. Sm.
Odontosoria chinensis (L.), J. Sm., var. Veitchii.
Odontosoria uncinella (Kze.), Fe"e.
Coniogramme japonica (Thbg.), Diels.
Notholaena marantae (L.), R. Br.
Notholaena sinuata (Lag.), Klf.
Onychium japonicum (Thbg.), Kze.
It is noticeable that none of these species retain the generic names

given them when they were first described. In some of the genera the
species which have been examined have been named by different authors.
This is not the case for all, however, for the three species of Leplochilus in
the list on p. 243 have been named by Christensen (whose determinations in
the genera Dryopteris, Polysiichum, and Aspidium agree so closely with the
grouping based on the type of pinna-supply found in the species), and three
out of five of the species of Onychium, including the divergent 0. japonicum,
have been named by Otto Kunze.

, In some of the ten species named above, the divergence in the type
of pinna-supply is paralleled by divergences in other features. Microlcpta
hirsuta, for example, has been shown by Professor Bower1 to stand aloof
from other species of Microlepia in its soral and sporangial characters.
Balantium stramineum has been placed in the genera Dicksonia (Labill.);
Sitolobium (Brack.), and Dennstaedtia (J. Sm.). In Balantium culcita
(L'Herit.). Klf., and B. coniifolium (Hk.), J. Sm.,the marginal type of pinna-
supply is found ; the extra-marginal type occurs in B. stramineum and in the
species examined of Dicksonia, Sitolobium, and Dennstaedtia. Leptochtlus
tricuspis has the marginal type of pinna-supply ; the extra-marginal type is
found in other species of the genus. Professor Bower has recently shown 2

that L. tricttsfris differs in its ' diplodesmic structure ' and in its ' advanced
perforation of the solenostele' from other species of the genus. He separates
this species as a member of a.monotypic genus, under the name Gymnopteris
tricuspis (Hook.), Bedd. Odontosoria aculeata (L.), J. Sm., O. chinensis (L.),
J. Sm., var. Veitchii, O. uncinella (Kze.), Fie, were placed with the species
of Microlepia by Mettenius in 1856 ; O. bifida (Klf.), J. Sm., O. clavata (L.),
J. Sm., O. meifolia (H. B. K.), C. Chr., O. retusa (Cav.), J. Sm., have been
placed in various genera, but not in Microlepia, O. aculeata, 0. chinensis,
var. Veitchii, and O. uncinella have, like the species of Microlepia, the
extra-marginal type of pinna-supply ; the other species, have the marginal
type. The generic name Coniogramme was proposed by Fe'e for several
species now reduced to C. fraxinea (Don), Diels. C. japonica (Thbg.),
Diels, has been variously assigned to Hemionitis (Thbg.), Gymno-
gramma (Desv.), Diclyogramme ([Pr.], Fee), and Notogramme (Pr.),

• 1 Ann. of Bot., vol. xvii, p. 731. • Ibid., voL xxxi, p. 36.
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under none of which has C. fraxinea been placed. Both species were placed
in Gymnogramme (but in different sections of the genus) in Hooker and
Baker's ' Synopsis Filicum'. Fe"e, at the time of proposing the generic
name for Coniogramme fraxinea, proposed the name Dictyogramme for
Diels' C.japonica. This separation is certainly upheld from the result of
examination of the pinna-traces of fhe two species. Notholaena affinis
(Mett.), Moore, N. bonariensis (Willd.), C. Chr., N. distans, R. Br.,
N. hirsuta (Poir.), Desv., N. hypoleuca, Kze., and N. mollis, Kze., have all
been placed in the genus Cheilanthes by Mettenius; they agree in having
the marginal type of pinna-supply. Notholaena marantae and N. sinuata,
which have the extra-marginal type of pinna-supply, have been placed in
various genera, but never in Cheilanthes. In the genus Onychium all four
species examined have regularly been grouped together (by Prantl—in
Cryptogramme— by Hooker and Baker in the ' Synopsis Filicum ', and by
Christ in ' Die Farnkrauter der Erde'). There is in this genus no explana-
tion from the nomenclatural data which suggests an isolation of O.japonicum
from the other species.

In these notes on the ' aberrant' species I by no means wish to
suggest a re-grouping based on their types of pinna-supply. The rule
regarding the constancy of occurrence of one type of pinna-supply within
a genus is not invariably applicable, yet in so large a number of the
species examined does it apply, and in several critical genera so closely does
a grouping based on the type of pinna-supply correspond with the grouping
of species made on other grounds, while so many of the exceptions to the
rule have been more or less problematical to systematists, that it would
seem that the rule is founded on some real phenomenon and not on mere
chance. It is the marked constancy of occurrence of one type of pinna-
supply within a genus of Ferns which makes it appear probable that
changes in those structural features of a Fern, customarily used for purposes
of systematic classification (including generic delimitation), have been
accompanied by alterations in the form and system of branching of the leaf-,
trace. These alterations are represented, in part at least, by the abandon-
ment of one type of pinna-supply and the adoption of the other. It was
this constancy which led me to usex the attractively concise, if not legiti-
mate, expression, that ' systematic position' is one of ' the factors which
control the form of leaf-trace and its system of branching'.

It may be noted that while the marginal or extra-marginal type of
pinna-supply has been recorded as characteristic of certain species, the same
type of pinna-supply is not found in connexion with every pinna of any
Fern-leaf. In many leaves—indeed, in the majority examined—the
ultimate pinnae,2 and frequently several pairs below the tip of a leaf,8 are

1 Tr»ni. Roy. Soc. Edin., vol. Hi, pp. 34, 33. ' Ann. of Bot., vol. xxvi, p. 351.
• Trans. Roy. Soc. Edin., TOL 1, p. 360.
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supplied with their pinna-systems on the marginal plan. But wherever the
extra-marginal type of pinna-supply has been found in connexion with any
of the pinnae of a leaf, it has also been found that the basal pinnae are
supplied extra-marginally. In a paper recently published 1 from the notes
of the late Professor Gwynne-Vaughan, it is remarked that ' it must be
remembered that in some species the lowest branches of the rachis and of
the primary branches are themselves reduced in size, being markedly __
smaller than some of those higher up. This reduction affects the method
of branching so that it may present features of a more or less primitive
type.' In the species which I have examined, several plants have had
basal pinnae smaller than those higher up the leaf, but, though there
sometimes is a marked reduction in the size of the pinna-trace for these
pinnae, compared with that of the pinna-traces of the higher branches, no
actual divergence from the type prevalent throughout the lower pinnae has
been found. Dr. J. M. Thompson tells me, however, that he has found an
irregular occurrence of the extra-marginal type of pinna-supply in leaves of
Trismeria trifoliata (L.), Diels—sometimes the extra-marginal type is found,
sometimes the marginal. And the one may succeed the other and in* turn
be succeeded by it as one passes up the leaf from pinna to pinna. In the
leaves of Trismeria trifoliata\ which I have examined, the extra-marginal
type certainly occurs regularly throughout the length of the leaf.

We find, too, that in Ferns which have the extra-marginal type of
pinna-supply in the fully mature leaves, the marginal type is regularly
found in the earliest leaves.* In order, therefore, to make use of the
criterion of the type of pinna-supply, we must examine the lower pinnae of
the older leaves of the Ferns we wish to compare.

The results of the investigations detailed in the three earlier papers and
in this may now be. summarized.

The amount of xylem in the adaxial portion of the leaf-trace is
dependent on the situation in which the Fern grows;3 the abaxial compli-
cations depend on the length of the leaf;* the reinforcement of the adaxial
strands, on the close crowding together-of the pinnae ; s the reinforcement
of the portion of the pinna-trace derived from the adaxial side of the leaf-
trace, on the size and complexity of the pinnae.6

The presence of adaxial hooks in the leaf-trace seems in great measure
to depend on a factor connected with heredity; the hooka may have
appeared as Fern-leaves increased in size.7

The form of the pinna-trace depends (i) on the presence or absence of
hooks in the leaf-trace (an inherited feature—useful, therefore, in phylo-

1 Ann. of Bot., vol. xxx, p. 491. • Tran».Roy. Soc Edin., vol. 1, pp. 360, 361.
5 Ibid., vol. Hi, p. 4. 4 Ibid., pp. 5, 6, 8, 12.
0 Ibid,pp. 6, 7. • Ibid., pp. 7, 9, 10, 11, 13, 14; above, p. 136.
' Cf. A. G. Tantley, Ev. of Fil. Vase. System, p. 117.
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geny); (2) on the size of the pinnae (a local and individual feature—of
practically no value in phylogeny).

The adaxial portion of the pinna-trace is the portion dependent on
heredity; the abaxial portion is variable in relation to features of the
individual leaf. -

The form of the adaxial side of the- leaf-trace is connected with the
phylogeny of the Fern in which it occurs; its outline and relations are
useful as phylogenetic criteria. The form of the abaxial portion is
dependent upon individual peculiarities,1 and is therefore of little value in
phylogenetic criticism.

The,way in which the adaxial part of the leaf-trace gives off part (or
all) of the pinna-trace is important, as that part of the leaf-trace alters its
form apparently in response to phylogenetic influences. The actual shape
of the pinna-trace is of little importance, but the method of development of
the portion of it which comes from the adaxial side of the leaf-trace appears
likely to be a useful addition to the criteria of value in the study of the
phylogeny of the Ferns.

SUMMARY. ' '

1. There are two types of pinna-supply from the leaf-trace in the
Ferns. In the ' extra-marginal' type, the portion of the pinna-trace which
comes from the adaxial side of the leaf-trace is nipped off from the back of
a ' hook', technically from the abaxial face of the curved leaf-trace ; the
extreme tip of the adaxial portion of the leaf-trace is continued upward as
part of the leaf-trace. In the ' marginal' type, the adaxial portion of the
leaf-trace (nearest to the pinna) is itself given off to supply the pinna. In
both types (usually in connexion with large pinnae) a portion of the pinna-
trace may be derived from the abaxial side of the leaf-trace.

2. A tabular scheme of the distribution of the two types of pinna-
supply in the Ferns has been drawn up; among the Ferns examined, the
extra-marginal type occurs in 46 genera with 94 species, the marginal type
is found in 51 genera with 126 species.

3. With a few exceptions (seven genera), the rule holds that the same
type of pinna-supply is found in the species of a genus of Ferns recognized
as such in Christensen's ' Index Filicum '. Even in the exceptions, there is
considerable agreement between the grouping of the species according to

1 Among entire-leaved species of the genus Polypodium there have been examined P. vacciiii-
folium, Langsd. et Fisch.; P. lycopodioidis, Linn.; P. percussum, Cav.; P. pustulaium, Forst.;
P.glaucophyllum, Kie.; P. Xiphias (Moore), Bale.; P. lingua, Vahl; P. crassifolium, Linn.; and
P. punctalurp (L.), Sw. In P. vaccinifolium, P. lycopodioidts, and P. percussum the leaf is short;
only one or two strands regularly occur in the leaf-trace. In P. pustulatum, P. glatuophyl/um,
P. Xiphias, and P. lingua the leaves are longer ; strands appear on the abaxial side of the leaf-trace,
in addition to the adaxial pair. In P. crassifolium and P. pututalum, which have leares longer than
those of any of the preceding species, there is a strongly developed abaxial system of many itrands.

R
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the type of pinna-supply found in them and that made on other grounds by"
some systematists.

4. In order to make use of the criterion of the type of pinna-supply
in the Ferns, the lower pinnae of the older leaves must be examined.

Family.

Osmundaceae

Schiiaeiceae

Marginal Type of
Pinna-surJply. -

Lygodium circinnalum (Burm.), Sw.;
L. scandens (L.), Sw.
Afohria caffrorum (L.), Desv.
Antimia collina, Raddi;
A.-hirta (L.), Sw.;
A. phyllitidis (L.), Sw.;
A. rotttndifolia, Schrad.

.Gleicheiiiaceae

Hymenophyllaceae Loxsoma Cunninghami, R. Br.

Dicksoniese Balaitfium cuhita (L'H<5rit.), Klf.;
B. coniifolium (Hk.), J. Sm.

Thyrsopterideae

Cyatheae *

Woodsieae
(Woodsilnae)

Cystoptcrufragilis (L.), Bernh. ;
C. moittana (Lorn.). Bemh.
*Hypedtrris ktteronturoides, Christ.

Extra-marginal Type of
Pinna-supply.

Todea barbara (L.), Moore.
Ltptopleris Frascri (Hk. and Grev.),

Pr. ;
L. hymtnophylloidts (A. Rich.), Pr.
OsmumSa javanica, Bl.;
0. regalis, L.

Gleuhtnia circinnata, Sw., var. spe-
luncae ;

G.flabtllata, R. Br.;
G. ruptstris, R. Br.

HymcnophyUtim dtmissum (Forst.),
Sw.;

/ / . dilatatum (Forst.), Sw. .
Trichomarus eltgans, Rich.;
T. radicans, Sw.

Balantium stramintum (Labill.),
Diels.

Dicksonia antarctica, Lab.;
D.fibrosa, Col.1

*CiSotium baromctz (L.), J. Sm.; •
C. rega/e, Linden;
C. Schitdti, Schlecht. et Cham.
C. Wtndlandi, Mett., yar. Vershaf-

fcltii.

* Thyrsopteru t/cgani, Kze.

*Cyathta nUxicana, Schlecht. et
Cham.;

*C. pubescent, Mett. '
*Hcmittlia grandi/olia (Willd.),

Spr.
*Ahophila glauca (Bl.), J. Sm.

Dicunlpt aspidioides, Bl.
Perantmn cyatkeoides, Don.
Woodsia ihiensis (L.), R. Br.;
W. polystuhoides, Eat.
Acrophorut sliptllalus (WalL),

Moore.

1 In Trans. Roy. Soc. Edirj., vol. 1, p. 354, this species w»3 described as having the marginal
type of pinna-supply. The identification of the material then examined most have been incorrect.
Properly authenticated material since examined shows this specie* to have the extra-marginal type of
pinna-supply.

1 The Bpecies marked with an asterisk are those in which ' reinforcements' have been found
(see pp. 336, J37). • • -
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Family.

(Onocleineae)

Marginal Type of
Pinna-supply.

Extra-marginal Type of
Pinna-supply.

Malthuia orUntalis (Hk.), Trev.
M. strut hiopteris (L.), Todaro. •
Onoclea seiisibilis, L.

Aspidieae * Aspidium martinictnsc, Spr. ;
(Aspidiinae) "A. trifoliatum (L.), Sw.

Adenoderris viscidula (Mett.),
Maxon.

" *Cydodium menUcioides (Willd.),
Pr.

*Polybotrya cervina (L.), Klf.
* Leptochitus trictispis (Hk.), C. Chr.

Drycptcris filix-mas (L.), Schott;
*D. grandis (Pr.), C. Chr. ;

D. phtgopteris (L.), C. Chr.;
D.putvinulifera (Bedd.), O. Ktze.;
D. strrata (Cav.), C. Chr.;
D. stligtra (Bl.), O. Ktie.;
D. vivipara (Rtddi), C. Chr.
Mesochlaena polycarpa (Bl.), Bedd.
Didymochlaena truncatula (Sw.),

J. Sm.
Cyclopeltis semicordata (Sw.V T. Sm.
Polystuhum aculcalum (L.), Schott,

var. angularc, Pr. ;
*P. adiantiforme (Forst.), J. Sm. ;

P.falcatum (L. fiL), Well ; '
P. Hookeriannm (Pr.), C. Chr.;
P. StatuHshti (Moore), C. Chr.;
P. vestitum (Forst.), Pr.
Plianerophlebia juglcmdifolia, (H. B.

Willd.), J. Sm.
Pltcosorus sptciosissimus (A. Br.),

Moore.
*Lcplochilus cuspidaius (Pr.), C. Chr. j
*Z. guianensis (Aublet), C. Chr.

Davallieae Davallia assamica (Bedd.), Bak.;
D. bullata, Wall.;
D. dissuta, ]. Sm. ;
D. immtna. Wall.;
D.pallida, Mett.;
D. pentaphylla, Bl.;
D. solida (Font.), Sw.;
D.solida, vnx.fijUnsis.
Arthropttris alttscatidens (ColU),

J. Sm.
Nephrolepis Amtrpohlii, hort. ;
N. Fosteri, hort., Hill;
N. Pursoni, hort.;
N. Scoltii, hort
Humata bolrychioidts, Brack.;
H. repens (L.-fil.), Diels, var. alpina ;
H. vcslUa (BL), Moore ;

*Saccolema domingetist (Spr.), Prantl;
S Imrayanum, Hook.
Dicltiafalcata, Brack.;
D. pumila, Brack.
Microlcpia hirsuta (J. Sm ), Pr.
Lindsaya repens\hory), Bedd.;
Z. slriela (Sw.), Dry.
Odontosoria bifida (Klf.), J. Sm.;
0. clavata (L.), J. Sm. ;
0. meifolia (H. B. K.), C. Chr.;
0. return i_Cav.), J. Sm.
Tapeinidium Denhami (Hk.).C.Chr.;
7*. pinnalum (Cav.), C. Chr.

Schieoloma ciisifolium (Sw.), J. Sm.

LeptoUpia turvac-ulandiac (Col.),
Kuhn.

Microlepia hirta (Klf.), Pr.;
M. hirta, var. cristata;
M. plaiyphylla (Don), J. Sm.; .
M. ipeluncat (L.), Moore;
M. Urigosa (Thbg.), Pr.
Odontosoria aculeata (L.), J. Sm.;
0. chinensis (L.), J. Sm., var.

Veitchii;
0. uncintlla (Kze.), Fee.
Dennstaedtia adiantoidts (H. B.

Willd.), Moore.
Monachosorum subdigitatum (Sw.),

J. Urn.
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Family.

Aiplenitae
(Aiplenlinae)

Marginal Type of
Pinna-snpply.

Asplenium adianium nigrum, L.;
A. bulbiferum, Forst, v«r.

fabianum ;
A. bulbifenim, var. Hi I lit;
A. Finlaytonianum, Wall. ;
A. obtusalum, Forst ;
A. pinnalifidum, Nntt.;
A. praemorsunt, Sw.;
A. nita mnraria, L.;
A. lentrum, Forst ;
A. truhomanes, L.
Cctcrach annum (Cav.), L. v. Puch.;
C. Dalhousiat (Hk.), C. Chr.;
C. officinarum, DC.

(Blechninae)

Pterideae
(Gymrjogramrainae)

(Cheilanthinne)

Extra-marginal Type of
Pinna-supply.

Athyriumfilixfoemina (L.), Roth ;
A. alpettre (Hoppe), Rylands.
Diplatium ctltidifolium, Kie. ;
D. marginatum (L.),Diels;
D. iS/upktrdii (Spr.), Link.
Diplatiopsis javanica (Bl.), C. Chr.

Blechnum aittnuatum (Sw.), Mett.;
B. Banksii (Hk. fil.), MeLt; ;
B. brarilietue, D«r . ;
B. capense (U), Schlecht.;
B. discolor\¥oT%\.), Keys. ;
B. lanctolatum (R. Br.), Sturm.;
B. Moorei, C. Chr.;
B. occidental*, Mett.;
B. orientale, L.;
B. Patersoni (R. Br.), Mett;
B. punctulatum, Sw., var. Krebsii,

Kie.;
B. spicant (L.), Wither.;
B. tabulare (Thbg.), Kuhn.

*Sadleria cyalhtoulcs, Klf.
Brainta insigniz (Hk.), J. Sm.

*Sicnochlatna sorbifolia (L.), J. Sm.
Woodwardia raduans (L.), Sm.
Doodia aspera, R. Br., var. piulti-

/da.

Anogramma Itptophylla (L.), Link.
Gytnnogramma Pearcei, Moore, var.

robusta.
Coniogrammefraxinea (Don), Diels.
Gymnopteris tomcntosa (Lam.),Und.
Ceropteris calomtlanos (L.), Und. ;
C. calomelanoi, var. chrysopliylla,

Klf.

Coniogrammejapenica (Thbg.),
Diels.

Trismeria trifoliata (L.), Diel».

auruulata (Thbg.), Fee ;
P. hastata (Thbg.), Prantl;
P. nivea (Poir.), Prantl;
P. roluiidifolia (Korst), Hk.
Nottwlaeiia affinis (Mett.), Moore ;
N. bonariiniu (Willd.), C. Chr.;
N. dislaju, R. Br.;
N. hirstUa (Poir.), Desv.;
N. hypoUuca, Kie.;
W mollis, Kze.
Chcilanthtt argtnlea (Gmel.), Kie.;
C. myrwphylla, Desv., var. elegant.
Hypolepu distant (Col.), Hk.;

*H. rtpent (L.), Pr.;
*//. tenui/olia (Font), Bemh.

Llavta cordifolia. Lag.
Onychium melantlepu (Dene.), Kie.;
0. siliculosum (Desv.), C. Chr.;
0. strictum, Kre.
Cryptogranima crispa (L.), R. Br.;
C.S/elleri (Gmel.), Prantl.
Plagiogyria gianca (Bl.), Mett.

Notholaena Maranlae (L.), R. Br.;
N. sinnata (Lag.), Klf.

Onychium japonicum (Thbg.), Kie.
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Family.

(Adiantinae)

(Pteridinae)

Polypodieae
(Taenitidinae)

(Polypodiinae)

Adosticheae
(Acroitichinae)

Marginal Type of
Pinna-supply.

Actiniopteris australit (L. fil.), Link.
Anopteris hexagona (L ), C. Chr.

*Ochropteris pallens (Sw.), J. Sm.
Pleris airovirttis, Willd.;
P. bifiurita, L. ;
P crelica, L.;
P. dccttrrcns, Pr.;
P. macilenta, A. Rich.;

*P. podophylla, Sw. ;
P. tremula, K. Br. ;
P. ambrosa, R. Br.

*Histioplcris ittcisa (Thbg.), J. Sm.
*Pteridiun aquilinum (L.), Knhn.
*Paesia scaieruia (A. Rich.), Kuhn ;

P. viscosa, St. Hil.
Lonchilis hirsuta, L.;

*L. pubesccHS, Willd.

Tatidiis bUchnoidts (Willd.), Sw.

Polypoduim aureum, L. ;
P. brasiliinst, Poir.;
P. Caiharinas, Lancsd. et Fisch.:
P. culttaittm, Willd.;

*P. dtcurrens, Raddi ;
P. tlliplicum, Thbg.;

*P. Fendlcri, EaL ;
P. UpidepUris (Langsd. et Fisch.),

Kzc;
P. lorictum, L,;
P. pkymatoda, L.;
P. plumula, H. B. Willd. ;
P. polypodwides (L.), Hitchcock ;
P. Schneideri, hort., Veitch ;'
P. sirrulalum (Sw.), Mett.;
P. vulgare, L.
Dryostathyum drynarioides (Hk.),

Knhfl.
Drynaria rigidula (Sw.), Bedd.

Trathyptcrispinnata (Hk. fil.),
C. Chr. (fertile leaf).

Extra-marginal Type of
Pinna-supply.

Adiaiitum polypkyllum, Willd.;
A. sanctae Catnariitae, hort.,

J. Sm. -




